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[XilS^XH -2003.12.29 

im^2\ gs) 4 g,^ ^^^^ ^1 Olg^eu ^^M^ 

[^^SSI Sessj DIGITAL TELEVISION TRANSMITTER AND RECEIVER FOR TRANSMITTING 

n!y!^' ^^'NG 4 LEVEL VESTIGIAL SIDE BAND 

nUDUo I DATA 

[«ae]3H] 3-1998-O07763-8 

^^^^ cHftei^ (aycHsfjass) 

r«@l&13H] 2-1999-901983-7 

[cflaiei] 



CCH£iei3H] 9-2000-100004-8 

rXI§€!e£|AH 3£|Af gjig, gsi;,^ ^£1;^^ 

2000-051975-8 
2003-063891-9 



9^s::»|) KIM.Suhg Hoon 

[^Bi^^aSl 700716-1019222 
[o^g^j 302-182 



^^^^ aiS#«A| Al^ 



&^^UsoH OHFE 210-206 

KR 



r^S°l 9SS:7|] JI.KumRan 
r^eiS^gjsJ 790215-2641435 
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10^^^9109 

519-806 

. ^^^^ SBfys m^m lezeixi 

[^^^] KR 

9^E:»|] KIM,SeungWon 

[^ej^^asj 640609-1268419 

[^eeis] 305-390 

^^^^ CHSS^AI ^^=? UBHOmM 109-1804 

i^^l KR 

9eH:>|] AHN.Chle Teuk 

[^Ei^^&is] 560815-1053119 

l^m^m 305-390 

^^^J OiaS^AI ^loje 2ij>iS0mM 208-603 

f^^l KR 

C^S°l SSS:?|] SHIM.Yong Hoon 

[^eie^eis] 700925-1018136 

r^eeisj 122-010 

^^^^ Aie^^AI Bm=P- egfS 36-50 

I^^^] KR 

r^S°l S^S:'!] KIM,Dae Jin 

I^&ie^fflmi 600505-1538036 

r^sasi 500-070 

^^^^ i^^s^Ai m=?. gse 3ooe!Ji ^lyqsrH 

^^^1 KR 
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1. fi2tAj-SA||A|(£a)_1^ 
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1. ^-^-^^^ 7]:^^ ^^o] 7l^^o> 

ATSC A/53<^ ^^Jg VSB DTV ^ ZL ig-^<^ ^oj. 

■i: ^-g^Ai^i^i ^^Ai^o.^.^, ^-tl^^]^ ^j^-^Ai^l^ 4-vsB my 

3. tf)^ ifj-igo^ 

^<=>m 7^ol c-ilo)El7> :^^6i] ^7] 7^oi c|)c,lEl7> {-5, -3, 1. 7} ^ 

{-7. -1, 3. 5}^ 47fl ^I'is K^s\^ 27fl zil- ^ oli^ ^>q.o^ ^^^i] nfl^sjis. 7J-01 

VSB DTV oj-g.^. 



-SE 4 

DTV. VSB, cl|o]El, <ati> ci]olE^ 
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#^ «i>^>: 2004/1/7 



^1 ^ ZL {DIGITAL TELEVISION TRANSMITTER AND RECEIVER FOR TRANSMITTING AND RECEIVING 
DUAL STREAM USING 4 LEVEL VESTIGIAL SIDE BAND ROBUST DATA} 

Sl-a- ^Sflsq DTV #^^^11- v+Ej-tfl^ ^s.:£oltj.. 
£4^ ^ <U^X\c^cf\ DTV 4^^^^]* M-Bj-iflfe 

^^*>7l £4^ 7j-^ ol^d ^ H^B^>l ^SDjo^ o^^Alc^] 7fli^iEolT:f. 

£9^ £4^ 0)3.1:^7} 7j-oi c-jlojEloll rfl^fl {-5. -3. 1. 7}^ A^M -il^* # 

2 «]H(Xi. X2) •i«J:/:9-tl cflo]B] aj^^ ^^^|.^ oj^c]* ^+B^.^flfe ^^a]<^1 
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%^ ^:^>: 2004/1/7 



£10^ £4^ H^Bl^i ^^cl7> 7j-oi BilolEloJl tflSfl {-7, -1. 3, 5}^ 4^1'i ^SlM: # 
^§>£^ 2 «lH(Xi. Xg) ^^>/7j-«^l t:i]o]B] /ai-^ Stg§>^ "?lSDl» M-B^-vflfe ^-M^Hl 

{-7. -1. 3. 5}^ 45)1^ 2 alHCXi, Xg) ^^/^^^ t-ilolE] ^^s. 3.^^^ 

^^Al<m ^^.35.014. 

JElS-g: £4^ m^B^^. ^Scl7> 7j-oi ^]o]^6i] cfl^ ^_5^ 1^ 7)o^ 4Bji^ ^j-^ ^ 

£14^ 3E4^ H^Bl^ tlscl7]- 7j-oi tflolE^oi] tfl-gfl ^-7^ 3^ 5}o:| 4ej|^ ^-g.^ ^ 
^*>£^ 2 a]H(Xi, X2) ^^/7J-^ c-i]o]El ^1:^ ^^*>^ 7j-^ '^scj* x^Eftfl^ cf^ ^ 

£15^ £4^ B^Blrii ^Si:-l7l- 7j.oi ijJlolEloIl tflSO ^^2^ {-5, -3, 1, 7} 

{-7, -1. 3. 5}51 4Bfl^ Ai^* #^*>£^ 2 wlSCXi, X2) ^^/7j-oi ellolEl ^^-s. ^^*>fe 
7^^ M-^iflfe t^€- ^AHl l:^£o]cf. 

S.16-& Zo «^^it(D3) ^ eflt -Jd^-ilJial ^a]<^i§ ^^*>7l £.^o]ii).. 
£17^ £4^ 7J-01 c-jjolE] ^ a) 7] oil tflt!- M l"^£.<^m. 
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m■^ 'U^h 2004/1/7 



:£18^ ^^<^1 ^^^^1(400)7> :^^*>^ z^c]^ ^^^^^ ^JE. ^7] ^ 

M-E^-^fl^ £^<^ltq-. 

H20^ :^<H-?-» M-Bj-Tflfe 1-^£o1t4. 

S21^ :£19^ i55B]/7j.oi c^oiBle^ul* q-Bi-ifl^ l-s. ^A^£.clc|.. 

:£23>^ ^2fl^ 8 ell'ioil 7l^^ ^Bj)£o]cf. 

:£24^ ^^aH1<>1| tE|-€- {-7, -1, 3, 5}^ 4 ^1^<^ 7l2:t!- ^b))£o1c}-. 

£25^ AWGN ^"4. ATSC A/53 t^-Sfe 8-VSB ^--tl^^l^^ toV«- ^^§>^ 

SNR^ HjJil^ 3.efl^o]T::|.. 

^ :^Hli^ €s)lttl^ ^l^x^ (Advanced Television System Committee, 

ATSC)SJ tq^]^ l^flal^ (Digital Television, DTV) SE^(A/53)<^ ^tfl3^ 
(Vestigial Side Band, VSB) DTV ^^^^^1 ^ :i iJ-'^'^fl j^rf ^>Hl«»llfe ^■ 

>§o^ 4 5,]^ VSB(4-VSB) 7j-o1 cilolEl* oj^t!: <^1^^:E:^ ^^-tl-§- DTV ^ ZL «j- 
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^1^ IJ-^ ^fl^-i- HDTVCHigh Definition Television) ^^-^ ^tb ATSC H 
^ AR> cf^^^ 1271)51 ii|lo]Bl 10. 76 MHz 8 sfl 

€ VSB(8-VSB, -{-7, -5, -3. -1. 1, 3. 5. 7}) ^1- ^iB^ ^.S. ^i:^^ A>-§-^T:f . 

VHF UHF ;^1>S- ^elltil^ tfl^S>^ 6 MHz ^5^-^ tfl^AS. ^^5)x^. 

^Jlfe 19. 39 Mbps^ no]B\ e)lo]HS iJ-^^t:)-. ATX 
A/53«^ >8-/fltb 7]-^ xfl-§-^ http://www.atsc.org/<^lA^ o]^ 7l-^*>t:}-. 



£1^ DTV ^^^^m q-El-xfl^ ^^^olc^-. 

=^^^^1(100)^ 'a^slfe tSl<^lEl^ 188 hHH^ MPEG 7}^^ z^]o]^ 3zfl^(MPEG 
compatible data packet -^7] h>o]b ^ (payload) c-ilo]Bj» 187 v}o]m 

^^^^ r^lolBi ^H^olc}.. n^]B\^ c^lolB) ^t:^i3>o];^(randomizer. 

101)<^lAi ^rip>o];g£)n^, 2]- 3^1^^ RS(Reed Solomon) ^Sc] (103)«^lAi ^^^^ oflsi 
(Forward Error Correction, FEC - RS 3.^, 1/6 ^B^e^wj ^ 2/3 S^) 

^ ^«fl 20 «HH51 451^1 ^a.7]- oisi^^c}.. 2: A-reC S§<^ n^-s^. rilolB] 

^CiPH^KlODfe Cllo]B] Al^^6,lAi ^7]^5)fe 16^]^ ^tfl ^o]^ 2:5) A] 

€^(Pseudo Random Binary Sequence, PRBS)<^1 ^^sj^ J^1<^1^:^ (pay load) cll<^lB^ b>o] 

XOR-^rf. #^£1^ ^rH^Vc^Hi^ t^l^lBl^ ^^S>fe RS ^St:^(103)<HlAife 187 i^H 
c-i]olE]oll FEC* 207flsl RS aHE7> ^7]-^ o.^.^^) c|)o1e1 a^zl^^^ 

^ # 207 HHS cflolE^^V ^^A^^cf. oj^ ^^^^^^ ^^^^^ ^7l(segment 

syT,c) ^3L^ tj):§-i&>^ :§-7l wMeoI] cfl^e^ife ^^^r^lo]^ ^ FEC ^s^sjxl ^^cf. 
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^^ 'U^}: 2004/1/7 



tlBlBlHl(105)ollAl olBl5]ttj£|T^^ ^BjS^^^ E|)o]B| sfi^l-^ H^BI^ (107)«^1 
^E^Bll^SlJl ^S^^t)-. E^B^^ ^SCl(107)fe 2 WlH 'a^^ o]-§.^]-o^ 3 HlJE^ 

^ tflolE) ^ai-o^ ^H^* ^^^t:^. 2 tilH ^ I (precode)5|t^ , 

M-t:^;^! 1 wm^ 4 ^Bl] H€e1>. ^l^^s|ol 2 ^t|-. ol^Tll 3 BlHfe 8 S)!" 

^ ^-i-ofl nfl^^ax:}-: ^2flSl H^B?^ ^^1=1(107)^ 127flS^ ^BlBl^fJ/^xg^ ^o]^ A]^^ 

(segment sync) ^ ^S. ^7l(field sync) ^7]^ ulH '*^1€^^^(117)^ ^^-§- ci]<^lB) 

3^^^ Al^^ 4*^^ ^^g7Ulll)<ij)A^ -^SJ^rf. -ai- ^ 
H^^ VSB ^2:71 (113)611 VSB ^<a- ^^4^4 €S(VSB suppressed-carrier modulation)^r^. 
7]A]x^^o^ 8-VSB ^1- ^^5^^ RF ^^71 (115)^11 Ai ^-id -ilJLS. ^^51<H 

^'il^^l(100)S.-^Bi RF ^Jife ^^^^1(200)^ ^i-i(201)«^l ^fl^ 

tf. t}-fi-6.s, IF :gE) ^ ^#7l(203)«^A-l tfl^(IF) ^E]^^ ^ ^7] ^3^^7> 

€t:f. ^71 ^ E)-o]nj #^(215)^ ^71 Alj:^. j^t^^i ^j:^ ^^tlrcf. 

cf^o.^. Ai3:^ NTSC ;^171 lEl(205)oflA-l #(cofnb) ^Bj* -f-sfl nTSC :?>>a 'tl^7> 
71E)J7, o]^5^-o];^-l ^ ^a^7l(250)<HlA-l ol^2^-o];3 ^ ^^€4. 
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102^^9109 <g^].: 2004/1/7 

cl1<^lB^ ^^olB^s^^i^(2ll)<>|]A^ ^^l^eleji^^ti)-. tz^^og 
i^^l<^l^ ^-ir^RS t:lSii|(213)<flA-1 RS r^S^Sln^ c|)o1e1 €clti>o];;^ (217HA-1 ti)^T3|p]-ol 
^^t^. <>H ^^^^I(IOO)S-^B) ^4-^ MPEG 7>^^ cflolEl -^^tbi^l-. 



S^i, 3E^<>11 :£Am tfl<^lBj 27)1^ cflolB] z)- ^o] 

^ 3137fl^ cIlolEl ^n^B^ T^^^^cf. 

Field Sync)SA-l, 4^^^^1(200)«^>H <=»l-§-^fe ^0]^ a1€^» S^^al ^t)-. q-u^ 

3127)) 0)o)B| ^ZL^Hfe z)-2)- 188 ^MS. B^iiH ^sfl^oj FEC-§- 20 vi}c>]^ no]^7} S. 

tfl<^lB) A))zi^H«^) o;[fe c-))o)E)^ i:-l)o)E) olE)e]«j nfl^oi) ^ 7))^) af| 
^o)| S^Slo) ^fe t^lolB)*^ ^A^^t:)-. Z?- Mfl=L^^S!\ C|)o)B)^ ^ 7)|S) 

i:-))o)E]o)) t|)-§.^ ^ ojcf. 

2)- Di)o)Bl ^-flZL^Hfe 8327B ^IrS ^^^€1^. 47)) w).o)uie) ^BflS-A) 

iH)o)B) .*))ZL^iB ^7) (Data Sement Sync)-!- ^fl^^cf. i:-))o)e) >H)^^H ^7) -ilJSlfe- MPEG J: 

7>^^ tflo)B) 188 ttl-o)H # ^ w>o)M^ ^7) w)-o)H«^) «l)^tF4. uj-^)^) 

828 ^-i- z)-z)-^ MPEG S.^ 7>^^ o|)o)e) 34)51^ 187 a>o)E ^ fec-§- 20 w>o)ho)1 tfl^tbc)-. 

828 ^yi-^ 8 SI)€^ ^4^£|^c-)) 4 3 a)HS. i^^ti)-. 4b)-a-) 2484 «) 

B(=828 'a-i->§)^ tflolB)7> 2^- c-))o)B) >H)zi^B^>i:q. ^^:gi:)-. 
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>nE^i+ 8-VSB ^^^^^1-1 ^^^^^ 7>^^fl^ ^ ^#^S(multipath) ^-^^^ oj^ 

^^S. ^-8-, ^H-^, ^IB] ^o] c^t^^ o]^^ polOH 

^J: iill^^ ^^^71 24.2 ms^>4 ^^-§- cflolB^ 
^7]^ *>^]^, ^^-^ tflolB] A]^^7> ^4^J£)fe 24.2 ms^ :?>:^ A>o]ofls. c1.^;gs. s. 

Sl-S) :^c] ^^fl^Vi^ o]s. Al^Oj ^3. 4. 

^ Sic)-. ojai^ o]-o^ 01^ 8-VSB ifj-ij^ my ^-il ^^c] <>>^^rL 
TOVCThreshold Of Visibility)* ^V^a]?]^ SNRCSignal to Noise Ratio)7> ^o>;<]^ ^m^] 

•^7] ^;*|]^^ «il^^>7l a r:f€- ^Bfj7l^SA^ 7j-oi tflolB]# {-7, -5, 5, 7} ^.j^ 

-3. 3, 7}^ 4711 BIMSI ^ oli, e>v+s. 7^^^^ ^^^^^^ ^ ^.^C^^ll^yH^J: 

WO 02/080559, ^;^1^7fl^J: WO 02/100026, ^1^^^ ^«^^7MJL US2002/0194570) , o]^^ 
#2fl7l#o)l u^-s^ 7j-oi c-Jlo]El7> nfl^il^ ;<)l^:g o.^ o]^ 7j-^ tllolB^l- t+El-i^l^ 

^^01 ^Eflo^ 8_vsB «^^o,] «]sfl ^7R>t:f^ ^»l^ol o;it:l-(^Bfla] 8-VSB 1}-il<^l 
7c^^ c-il<^lBl^ 21 energy/symbol 01 cf). 7J-01. i^lolEll. {-7, 
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#^ -a^^f: 2004/1/7 

eie -5- -1— ©i-Hjs. ^ ^-r«^|-cr ^1- 3§-g- ;^^o] 37 energy/symbol o] 
^. -^-vl ^fl<^lB^§ i-7, -3. 3. 7}^ 47D .1^ ^ ^ 

^-1 29 energy/symbol^A^. ^J-oJ r^|olB]»^^^^ .j^^ ^^o] g-VSB -^^6^] 

H]^ ^7>^^4. .j-oj ,,)ol^» ^^^^ ^^^^ 

^>7l.l.l^. ^.j ^^^^^ ^^(^^^ ,,iolBl^ ^.J 

^^<>} 8-VSB 1^^^ ^tfl^o^ ^^^^^ 

8-VSB ^^^4 u-] <^^^ ^q.^ ^^^^^^ 

-> o]B,^ o^«^> ^^^^ ^^j^^^^^ ^^^^^ ^^^^ 

8-VSB ^.j^^lofl ^^^.^ (Backward Co.patibility)# ;^]^^ ^ 

VSB(8-VSB) o,«> p^^^^ ^^^^ ^ 

Al^];.) ^^Al^c^^^ ^A,^^^^ ol^H^o];^ ^ ^^5^^ ^^^^^ 

SNR* ^^fe 4 5))^ VSB(4-VSB) ^j-oj cflojB]* o]-g.^> 0]^^;^^ ^^^^ DTV 
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^ SJOIBI ^J^«.fe ^^^e; ^ 

^7) .^oj fllo,B)n {-5, -3, 1. 7} S {-7, -1, 3. 5}^ 4711 ej-la 27« ^» 

"1^= Zl»o, =)|gS)E, ^71 7j.«! cDolEfai) q)^ ojs^^ ^^^^ 

S -8-71 oiag^ft^i 41J:o)| vsb vsB ai^^^s ^^^^^ 

-i^lS tD.,Bl iS^* ^^^^ ^^^g. ^^^^ 7^0jfl,o„^^> 

^7) 7^oi .3_ i_ „ g 3_ ^^^^ ^ 

» # r7#o|l nJ^slE^ ^7, ;g.o, ^o,^^ ^j^^^ ^^^^ ^^^^^^ 

^e-; ^71 7^», r11olE)7V ^71 2711 ^» ol^sl 4711 ^^S. a^Slfe Zlfl-ofl .|lg^E, ^7, 

=«oiE,«, q)^ oj^g^ ^2t!^^^^: ^71 7^oi..llo,B,5 ^71 m^d^^^ 
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^=^^>^ VSB ^^S>fe Aij: ^^^^ 

■3^^^; >a-7l t-flolBl 7j-ol c-flolB]7]- ;^-fo)l ^7] 7^o) z^]o]^7} {-5, -3. 

1, 7} ^ {-7, -1, 3, 5}^ 47fl ^iSS a^El^ 2711 Zl-i- ^ §>u).o^ ZL-f-oil r.fl^£)3E^ 

-^-71 t-flolEloll tflSfl ^^^^ ^S^^^; ^ ^7] olS^^^^ #^ 

tflSfl VSB ^2:1- ^^^1-c^ ^71 ^^^^1^ ^^^>fe VSB i^^fJl. >S-7] ^^^^] 

2711 ZLi- # ^71 4^^^^l7V A>^*>fe oli, 7]^^}c^ 7j-^ c-HoiElo) Ai:g: 

* ^^^>^ <=>]*2fol^^^; >a-7l 2711 ZLf- ^ ^71 #A1^^]7]. A>-§-*>^ o]2=, 
71^§H ^71 ol^5^-ol;3^^0.s«e) c-flolE^^ H^B^^i: ^^^*>fe H^Sl^ 

i^J'>lBl ^M^* ^^^^ t:!^^^^* cl^l^ ;^l^^>i:^. 

^ ^^^^1» J£t«^>S), ^71 ^^^^Ife cl^l^ .^^ rflolE^ ^^^^ -a^^^ 
^71 c-llo]Bl >.H^«H1 7^oic:HolBl7> JE^^ :^-fo)) ^^1 ^J-c] c-|lolEl7> {-5. -3. 1. 
7) ^ {-7. -i. 3. 5}S] 4711 EfliiS Sm^l^ 2711 Zlf- ^ ^}u|.o| ^^oi] B]1^£):£S. ^ 

71 cIlclE^ofl tf\^ o|3^^ -est).^ >lll^JS^-^^: >8-7l 7^^J i:-|lolEl7> ^7l 2711 zil- 
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#^ "^:=^>: 2004/1/7 



^ ^^<^ m VSB €S* -^^*H ^71 ^Ai^j-^i^ ^^^^ VSB "^-tl^^^ S^*>JL, 

{-5, -3, 1, 7} ^ {-7, -1. 3. 5}^ 471] ^1^^ S^S)^ 27ll ZLf- ^ ^7l 271] Zi-f- 
<^li^^ 4711 eims S^slfe OL^ ^ ^7] ^^^^]7} oii^ ^^ofl 7l^*H 

^j-^ c-ilo]Bi5] ^;g^>^ oM^o]^^^; {-5. -3, 1, 7} ^ {-7. -1, 3. 5}^ 4 

7)1 eimS. fi^Slfe 27fl n-i- ^ ^71 2711 ZLl- o]^o] S^iSl^ Hf- ^ ^7l ^ 

^^^171- A>-g-^^ o]x^ :3.^o)] 7l^*M ^7] ol^s^-o];g^^o.s^B| 7^ol 

m ^^^^ "i^ ^B.^^ 1=1^^^^^ i^^fe cl;^!^ 

VSB Al^^c] ^4.§>^ c^-^ i:fl<^lEl7l- ^^^fo^ 7l^tll^ ^^S. 

^^Al^lfe ^_5^ 1^ ^ ^ ^^^^ ^^^^ 

^ ^7] 27W Zl-i- # >^7l VSB Al^ujol A>^*>^ o]^ 71^*><H >a-7] 7j- 

^ t-n^lBlSl 5)]^^ ^^^^ <=>m^o]:^^^; ^71 2711 Zll- ^ ^J-71 VSB Al^^o] 

4-§-^>fe O^x^ ^].^.o^ 3^6)1 7l^#C^ ^7l o]^^o]^^^0_S.^^ 7J-01 D|lolB]» 
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102^H9109 . _ , , 

^^ ^;=^>: 2004/1/7 



^ Ht!- ^71^ ^.^^^;.| ^ ^^^^ ^^^^^ ^^^^^ 

VSB A]>.^cl ^^.^v^ x:,;,^^ ^^.^^ ^^^^^ 

^^.1,,^ ^ 3^ ^^^^ 

^ ^71 271) 111- 4711 ^1^^ a^:^^ Pl,^^^ 

1 tllolB^ofl s.^^ ^ ^71 VSB Al^^o] A>-g-^|.^ ^y^^ 

£^ ^71^;^ ^^-g, ^^^^^^j ^^jj ^ ^^^^ ^^^^^ ^^^^^ 

'S-^ ^H^^ <a^«vfe ^^^^ ^^^^ 

^^0,1 ^71 7^oi ,,1.^^,^ ^ 3^ ^^^^ ^^^^ ^ 

# ^ ol- §>v+o^ ^^0,1 nfl^^s^ >^7l 7^oJ ,^|o]Elo,l tfl^ o]^^^ ^^^^ ^,2^^^. 
^ ^7] ;H12^^)^ Ai:^ofl tfl^ VSB ^^*>c^ VSB ^a] 
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^^ ^;=^>: 2004/1/7 



^^^1^ e||o]El :^ll^;^l; ^7] t-i]olE^ :iH^<^] 7j-oic-ilo]B]7l- 

^■^<^ c^lc.lEl7l- {-5, -3, 1. 7} ^ {-7, -1. 3, 47fl S^E)^ 27fl H 

1- ^ *>M-^ nfl:^S)IE.^ ^7] 7j-ol c|lo]E]6j) tfl-gf) ol^i^^ ^^^}^ ^]2^;^] ; 

^71 cllo]E^7V ^7] 271] ZLl- oj^o^ 47!] S.^S\^ ZL^-ofl ^^7] 7^0] 

^ m^:^] ^ ^^^^ ;^14^;^1; ^ ^7] ;^]2^7^] ^ ;^13^;^1 ^ <>]2=^ :i 

^ ^^<^1 rfl^fl VSB ^«S*H VSB Al^;^ >ll5^;^l» i^^>fe ^y^] 

m^&n; ^7] i3flo]Bl >iH^6j| :^oi T:flo]B]7f 3L^^ :^^<>|| >8-7l 7j-oi t^o]B\7} {-5, -3. 1. 

7> ^ {-7. -1. 3, 5}^ 4711 ell^S. S^^l^ 2711 ZL# ^ <Hv, ^].u).ol ^^cfl nfl^EU^s. ^ 

71 c-ilciBloii iflsj) oi^xg^ =^^^>^ ;^12^^]; ^ >a-7l ;^12^:=^1^ ^s)- ^s^il tflsfl vSB 

^^■1- ^^*><^ ^'S^*!-^ ^13^;^11- S^^ui, ^7l ^^^;^i^ ^71 ;<113^;^H1 

-tl^ ^^^<^ 7l;Htfl^ ^sis. €^Ai?i^ >ll4Ta-:^l; ^7l 27l) ^1-^ ^7l 

^>-§-€ <Hi^ ^>^^ ::i-i-<^l 71 7^0] t-iioiBl^ ^s: ^^*>^ >ll5^7il; -^-71 27II 

^1- ^ ^7] 4'^^:^<:>llAl A>^^ 012^ §1-14^ ^^ofl 7l^8>ol >^7l ?s)l5^;^l^ :i2l- AlJ^ol 

7<J-^ t-flolEl* ^S^*]-^ :*I16^;^1; ^ >8-7l ^11613:5^1^ ^^l-^J:*^ tflsfl rls^^ ^ 
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#^ '^^^V: 2004/1/7 



«5^c^ r^^l^ c:j)o]Bj >b::E^^ ^l7^;^i» S.^^}^ t:^;^!^ i^ig^ 

I 

^U^;^; ^7] no]B] ^^H^<^1 7j-olc)lolB]7> ;g4-ofl >a-7] ^j-ol ^o]^7} {-5. -3, 1, 

7} ^ {-7, -1, 3. 5}^ 4711 Bfl'iS 27fl ZL# ^ <Hi^ ^14^ pfl:^iE)3£S. ^ 

7l ^d-^l el1<^lBl<^] t|]«fl ois^^ ^^^Vfe :^12^;^1; >3-7l 7j-oi ^o]B\7} >a-7l 27fl ZL-i- oi^^si 

4711 511^^ S-^il^ nl-oll Tifl^EjS^ ^71 7J-01 c^jolB^o,] cQ^o^^ ^^t}^ m^^] 

; ^71 7j-oiB()oiBli- ois^^7l ^«fl ^7l ;*I12^;^ ^ m'&n ^ *>M-» -?d^^l-fe 
^:=^1; ^ ^7] >I12^:^ ^ »]3ia:^l ^ <Hi:i ^l-M-^ >^:^<^ tfl«fl VSB 

^*}^ ^15^;^!* ^71 -^^la^lfe ^7l ^15^;^1<^1 ^Jl* ^^*H 7l 

^tfl^ ^:§:Al7l^ ;^l6Ta::^l; {-5. -3. 1. 7} ^ {-7. -1, 3, 5}s^ 47fl Sll^s. S^s]^ 

2711 ^ >S-7] 27fl nl- oliJ^^ 4711 ^n^s ^ ^71 4^^^;fl«i1lAi A^-g-^ 

o]i=. ^Vx+o^ zLf-ofl 7l^^<:^ ;3-oi t^]o]^^ gj],^^ ^^^>^ ;^]7^;^1; {-5, -3, 1, 7} 
^ {-7, -1, 3. 5}51 47fl 511^^ 27fl Zil- ^ ^7] 2711 Zi^ o]ilo^ 47)) ell^S. 

S)^ ZLf- ^ -^7] #^^;^HA1 Af-g-^ O^i^ *>l4fi^ zL^d^ 7l2:*>c^ ^7] ;*ll7^7ll^ :i3l. ^ 

c-floiEi-i. E^e^>, ci^^^Vfe :*88^;^1; ^ >a-7l ^18^;^!^ ^s:<^l i4)«ll t=]s 
^■i: ^«SSH c^xl^ tHlo]Bl ^nt}^ >I19^;^1* SL^^}^ x^^]^ 
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^;^>: 2004/1/7 



VSB Al^iu^o] ^^*}^ x:^;^]^ ^0)^7} S.^^ ^S.^ ^-tl^H 7l:^tfl^ ^^S^ 

^^Al^l^ ;^ll^;^l; {-5, -3. 1. 7} ^ {-7. -1. 3, 5}^ 4711 ^MS. S.^^^ 27^ ^ 

^7] 2711 nl- # ^71 VSB Ai^i^oi Al^^Vfe oi2^ §].u|.o] ::is.6j) 7]2,^].c^ 7^0] 
^^]^^ ^s. ^12^^1; ^7l 2711 nl- # ^7l VSB Ai^^oi AV-g-^v^ 

^}=. ^^-^ zL#«5fl 7ls«H ^71 ;*ll2^;fl^ ^3zi- Aisioi 7j-6i TijioiElt M^el^ tq^ig^^ 
>I13^;^1; ^ ^7] ;*113^:^1^ ^^i- ^s.<^] t(i«ii t:!^!^^ 1=1^1^ Eil«ilB| 

* #^*>fe ^14^;^1» i^^}^ t:l;^l^ ^s. ^^^^ >il^-?t^. 



VSB Al^i^ol ^4^§>fe rl^l^ cilolEl7l- S.^^ ^JlS =^<d*H 7Htil^ >tl^g 
€$>^l?lfe ^im:^l; {-5, -3, 1. 7} ^ {-7, -1, 3, 5}^ 4711 elltS- 2711 ZLf- ^ 

^7l 2711 12.1- ol^q^ 4711 ^^S. K^^^ ^o]^7} ^7] X^^]^ 

t-flolElojl 3^^^ :^^ofl .^71 ZLl- ^ >a-7l VSB ^]^l^o] A>^^:>fe O^i:, §>u|.o^ ^ 

7l^§H ^J-^ eil<^l^^ ^S: eil^^ ^^*>fe ^12^^1; -^-71 ^ ^7] VSB €^ ^1 

^^Ol A>^€f|-^ 6]x. ^^ofl 7l2:«l-<^ >^7l >112^;^1S1 :i2l- ^:^6l C|lolBl# H 

^B^^i x:ls^^fe >I13^:^1; ^ ^3-71 ;*ll3^:^lsl ^4 ^jioj) tflsfl 1:1^13^ 4^«S«H "^^M 
z^]o]B\ :^^B.^4r ^14^^11- SL^^}^ cl^l^ ^l^tbcf. 
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W^ 'U^}: 2004/1/7 



■H- ^^<^] 14^^. n<=>]n^ 8-VSBS. ^^^Slo^ 7^01 cfjolB]^ {-5, -3, 1, 7} s. 

{-7, -1, 3, 5}^ 4-VSBS. ^. cflojEl :g:£o^ 3127II eilo]Bj 

^ >^^^Mofl cflolBl tfl.il {-5. -3. 1. 7} {-7, -1. 3. 5}^ 4-VSB 

^^1^ 73x1 o. 4:^71^1 ;^^£7> ^o>;?^ 4-VSB ^^'^ no]B\ 

^ SNR7> ^a-^l: ^nv c>u|5^. 8-VSB n<=>]^^ ^-tl ^^^:£ ^^^t^-. 



^^^1 ^d^s|7li+ ^^]^^] ^9):^]^ ^ ^B^» ^^*>J1 ^ ^i^o^ 7)l^i|- ^^ofl 

Sf-^ t)-<9:tb ^^11- ^ oj- ^o]r:).. ^ r^^V^<iH ^7^^ M -g-^ 

o]e^^> ^^#1-^ ^^1) ^^]^ ^^l-l^^ o>ulej- 7fl^^ 2. ^^lii)- 

^^B\7} ^^ 7}^^ nfl^]61] O.^ uj-E^-^ o^jl ^fe S^4Ai7> 
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#^ ^^>: 2004/1/7 



¥^ ^^^fl^i. ^-H- 7D^^ :^]^^ ^ 

^l^l^fe A>^^ ^^Ei^c,!^ ^^-^ 7M ^>:^^fl<^-l- tiM:^ o,^ ol-§- 

^i^^7l #(ROM), ^(RAM) ^ a] ^^A^ t^lael* JL^^fe «^]«fls)o1 

7fl^^ ^1^1^ ^ c^x^^ o]Bl^ :2^^^ HS-ZL^ :?i-g- S-^l 

^ ^<*lHo^ ^^i^c^ollA-l, ^a-'^flt!: -i^-^l 7];^)):^ 7]^^ ^n^}7] ^rj-og 
^ ^^^-fi.^^ s-o^ >JJ-7] 7]:^^ ^SJ^V^ ±.7}-^ Si^ ^^fl<>l/T3l-o]3.^ 

7l^l-o] ^^-^o] ja.^^>^ ^^E|7] nfl^ofl ^7] 7]^^ ;^]^^ ^ 6;^^ 
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%^ 2004/1/7 



^^ ^ s.^3\- ^€t!r -i-«V'=^ 



^<=>1 ^-^1^^1(400)^ ^l^Ell.^Ai(40i), cflolB] ^T3lp>6l;5](403), RS <?1S13| (405) . 7j- 
oiE]Eji3l/4^ JL5^Bl(407), T^llolEl 51 131(409), ^j-^ ^^c^(411), eflolEl 
>^ Hi 7] (413). :E^b1>- ^^Cl(415), :^]2^^^^^^U17) ^ ^SJ7l/^S7l/RF ^^7l 

(419)» 5E^^c)-. 

^ ^^o)] ttj-ei- c|]o]El^ {-?, -5. -3, -1, I, 3. 5, 7>^ 8711 eflits :i 
nflcgslJE^ ^JL cllo]El^ {-5, -3. 1, 7} Hfe {-7. -1. 3. 5}^ 47fl 
2711 Zl-i- ^ o^i^ *>q.ol :3.^6j) nll:^s)X£S. 7l#^. ^ ^^3) 7]^:^ AHJ-o] 

sl^l c-llolBl7> r:|-€- 47ll e|]^^ i^ilfe ^#(<:^1» {-7, -5, 5, 7} 

{-7. -3. 3. 7}M 7]^s\- ^ o;tcf. o] ^o.^ 7^oi cilolEll- ^ ^ 



99r22 
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^oi) Dflo^ ^^-({-S. -3. 1. 7} JEfe {-7. -1, 3. 5»^S. tifl:^s|s.^ ^Si 

t^Jo]E^^ ^^g. ;g^6fl ^-5, -3^ 1^ 7} ^_7^ 3^ 5jo^ 4^11 

silts X^slfe 2711 ^ <H:^ ^1-4^ ZLl-ofl T^ll^slTm- tq.^ 4711 eil'Ss. S^sl^ 
{-7, -5. 5. 7} {-7. -3, 3, 7W] VH^m. ^ 9X^. 

S.4«^1 £.Al^ c|]o]El ^T2lTi>o];^^(403), RS <?lst:-l (405) , <^^B]v!\(m), S^^l 

^ tl^c](415). ;^l2^H^^^Ai(4l7) ^ 4"^^! ^•a7l/^S7l/RF ^^71(419)^ zl-z}- ^sfl^ 
cflolBl lacl^H^dOl), RS ^Si:-l(103), ^o]^ ^^^^(105), H^Bl-h ^^cl(i07), 
l-'^^^iClOg), -9-^71(111), VSB. ^2:71(113) 31 RF €^71(115)5^- -f-^^m. 

^ll^^«^^i(401)fe 8 ^M:S. cflo]Bl 1^^(421) ^ 4 ell'i({-5, -3, 

1, 7} JE^ {-7, -1, 3, 5}) ^-i-S 7j-oi c,lo]El 4^(423)^ 7^oi t:,]o]Bl #5f|zi 

^^(425)^ >1H«^1 4E)- 

ci]o]El s(|^(421) ^ 7J-01 dlolEl 3||^(423)^ 188 wVoIh^ jjpEG 7>^^ Dfl 

<>lBl 3^930.3. ^^^^ C-ilolEl ^^^^ 7M^ 7j-Ol cIlolEl 34) 

4^ ^ ^(null) S.^-^t^. ^(null) 3|1^^ 7j-oi c^oIbIo^ 

^o]. "0")S. ^^^^ n^o]^. ^ ^4^i<HlA^^ 7j-oi cilo]E-lo^ 3.^ r3]^o] 1/201 ;g^o^ 
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^^ '^:^}: Z004/1/7 



(NRP, ^S) ^ c^jclE^o^ ^Ji(l/2 l/4)<:fl is]^ 

Al)S.^E] ^S^m^ ^^SA^ ^ll^El#^>H(401)* i^*>^ #^^^l(400)Si ^^^dt 

>IU^E11.^A-^(401)^ :^^r^ 7j-oi i:Slo]Bi s^jsji ^«>|1 E|lo]Bl 3^^(421), 

t^lol^ 4^(423) ^ ellolEl #sflzi(425)» ^c}-. ^^aIc^I^a^ 7^oi cflolB] 



[^^<ij 1] 0 :S NRP/2 39 : 

is I s=4i, i = 0, 1, NRP-1 }, i 0 :< s ^ 156) 

40 :S NRP/2 ^ 78 : 

{s I s=4i, i = 0, 1, 77 } U {s|s=4i+2, i = 0, 1, NRP-79 } 



79 :S NRP/2 :< 117 : 

is I s=4i. i = 0. 1. 77 } U {s I s=4i+2, i = 0, 1. 77 } U {s I s=4i+l, i = 0. 1, 
— , NRP-157 } 
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^^ ^^>: 2004/1/7 



118 ^ NRP/2 ^ 156 : 

{s I s=4i. i = 0. 1, .... 77 > U {s I s=4i+2. i = 0. 1, 77 } U {s I s=4i+l, i = 0, 1. 
77 } U {s I s=4i, i = 0, 1, NRP-235 } 

^^XjiollAi NRP^ no]^ ^^x^ 7j-ol c^lolB) ^^6i] o^^ .^j^L^E^ 2. 

tfl 7j-oi cllolE^ 3i(|^o^ 7fl-^(Number of Robust data Packet)SA-1 <^X\ ^v^^ :^ 

^M. ^ ^(null) 7fl^« JE.^ S.^^ :^c]x^ 0 ~ 312^ ^^^r ^fetf. a 

0 ~ 311^ '^^^ ^^4. 



<79> I^^^ 21 RPI = 312/NRP 
<80> RPP=fioor(RPI X r) 

<8i> ^^^2<^]Ai Rpi^ ^o]B\ afl^o^ ^f^CRobust data Packet Interval )ol , RPP^ 7^0] 
541^^ .?i:^l(Robust data Packet Posit i on) ojcf. floor(*)^ <^^s\ ^ *^ 
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102 




9109 



#^ 'U^y. 2004/1/7 



«3> IS. 1} 
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{^?i(null) 1 
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'^^y. 2004/1/7 



^ll^^#^Ai(401)<^lA^ ^^A ^^S. ^Hll-^^^ ^HV ^o]^ 211^(421) ^ ^o] 
541^(423)^ c-flolBl ^i:-lpH^(403)<ifl>H ^t:-lpH;3iji^ ^ z^- 3iJ)^ ^3 01^^(405)0)1^^ 
FEC# ^«fl 20 «HB^ ^s?E| ^i7> if-SI:£^ ^^^€4. RS ^3c1(405)«^lA-1fe 187 
«HH^ tflolElofl FECI- 20711^ RS sflslEl vyo]^7} ^7}^jo^^ ^n^^^ ^ 

# 207 HHH cflolBl7> 7j-oi c-flojEl ^efln^ ^c^pfo]^ ^ RS ^1^^ 

^^<^1 ^^1^51^1 ^^t^. c)]o]E] tfl«(l RS ^S^O] SjO^ 207fl^ RS J^elE? HH 

Cfl^lB] Ifl^^ 7j-ol i^El(407)S. SJ^Slol c^jo^B] 1-EBz11- 71^:^ 7j- 

£4^ oiB]slWl/3^^ 3i^mm: ^^^^ ^50)] 
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%^ "g^l-: 2004/1/7 



no]^ <?lE^5lti1(501)fe el]o]E^ ^Jiofl itj-E^- 7j-oi cflolBl 3^1^61) xfl^ 

<^ J£Al^ fl>«4 :g-ol, 7j-o] i;-l]o]Bl ^B]2li3l(501)fe RS tl^c^ (405)5.^^1 <g^S|^ ^o]^ aj) 
^ ^ cflo^E) 4^ol] tfl^flA-^n). i3].o]E '^^^<^} ^BlE)lfJ^ "^^li^H 

i^^(503)^ 7j-oi t-i)olEl# ^^^4. i^llolEl <?lBie|Hl(501)fe M=3, B=69 ^ 

N=207Sl 5^s?-T3lBj-i- 7]-;?^, ^tfl 6971)51 ^y-o]^ ^^o.^^b1 i «>o1b^ 'a^1l:<=>> ^Bje^aj^ 
^^1- ^ Si-^^, 4^<mAi 7j-oi t^jolBl ^ ^(nuU) 341^^ 1^21^ ^M. 



^, 184 c-flolE^o)] cflsfl 2711^ 207 hHH ^^4: ^^^^t\., 

<=^7]Ai. AJ^^ 207 tflolE] 1:1^0] 2]- HV^lSofl^i 4 <^]- lSB(6. 4, 2, 0) 

^ ci]o]Bl6fl tfl^tb^. 4 MSB(7, 5. 3, 1)^ ^ 

^S. -i^^cf. tb^, 207 t-flolB) 2l-2]-<^]><>i 184 «HH tflolB^ofl 

cf-a-^S., 3£^B^(503)fe '^■^^^ 207 wfolH c-I|o]e1 z^-z^-s^ 3 i3}o]^6^ 
^ ^^«^] ^fl'S-*}^ -a-'^tlri^f. oj'H'H. 5.^Bl(503)fe t^]o]B\ ^i^oj] <y 
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#^ ^^]-: 2004/1/7 



S.^ 4€- ^<i> tiV<^lH ^^H^ ^^-ItflS 184 ello]Blo^ w>c1h#^ 

^11^^ 4^ 9X^, i^B|(503)^ ^J-^ c|]o]B) hH:E1- Afl^o] 207 «>o1h cflo] 

E) Ir^^ ^z^o{\ ^S3^]-7l ^ofl, ^^17> 3j)S^E^ aHjE ^^ic] tfl^^Vfe^l ^oi^tj-. xg- 

¥^1^. ^«fl ^^]7} HHJE ^^]6|j tfl^^l-^ vi^o]^ 41^]^ ^^gs)^ a]. 

oiB^el^g^ 47fl 341^(4 X 207 mH:E) ^^]^7} JL35e](503)S. 

WHS^ ^^^^ 97]] 4^(9 X 207 #^^Vt:f. #^sl^ 97]] sfl^ z]- 

4^ X^E](503)S <a^E|^ ^o]^^ 92 H].o]E^ ^^tbq-. 

^ ^^<^1 tfl^ RS 45lB] <iJ^ ^il i5]]o]E] a>olHSl ^^]^ -^^■^36^) 

[^^<i] 3] m = (52 X n + (s mod 52)) mod 207 

«=«^7lA-1 H>o]H a. 207 H>o]TE^ ^A]* u}- 

Bf^flJl. n(= 0 ~ 206)-a: «HS, ^ z]- 4^o^ «^o]B ^^o]n^, s(= 0 - 311)^ tb ^ 

^ 7j-o] cf|olB]ofl AilnniS. ^ ^^m. Z]- ^^ofl tf\^ 
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w>«>lH ^^1, # n = 187 ~ 20e^J:<:>\] cfl^flA-^ ^ ^t^io] n i^ll^^ ^M^- 20 

«<^. k= 0 ^ n =187 ~ 206^ tfl^^>^ j^l^ Ocfl tflt!: J^b^eI wHH ^^Ife 202. 
47 . 99. 151. 203 , 48. 100, 152 . 204 , 49. 101, 153 , 205 , 50. 102. 154 . 206 . 51* 103. 155 
^<H^i^. <5lfe «>o]:e ^^17]. 202^^)1 H>o-|HoHo> t:-11o]b] oiBls)ii)(4ii)o^ c] 

Elejig 3D^^B^ HH:e ^^17]. 34)^ 187'^>H 2060] ^tffe ^T^mt:!-. -H-^>«>7fl. ^ 

sflejE^ H>o]H -¥1^1^ 47^^ wl-olH«^H«>> th^. nelM-. ^^'i^3o)l 4=^ j^sIb) 
«><^l:E.fe aHS ^^1<^1 ^>2l^ ^ o;it:f . ^ raol q, 1 ^/£fe 27^ ^ ^c]-. 

^^l«:>fl ;^>B^«]-fe i^elEj wMm ^(^tfl 3)^^ #7m Sltq.. olofl nj-e}-, 207)1 m 
^ ^l-^:^^ 4^011^^ s mod 52^ ^^^o] 1 ~ 7 ^ <Hi^ *>M-<^1^ 207H m ^ ^ ^Jffe 0. 1 
^/a^ 27> ^t\., 

-l-^. s mod 52 = 0^ 207fl m tk^ S.^ hHH^ -91^1(0. 1, SEfe- 

2)» M-B)-ifl;^l ^o.T^, rcJ-B^-A-^ 207fl m w>olH. ^^S. ^ ^ ^cj-. 

s mod 52 = 1^ ^-?-<^l^ 20711 m ^ ^ *>M-fe Oi^^ y3}o]^ £)t^, o] 

^■f n ^^fe 186 ~ 2060] E)JE^ l^f- ^<H\fT:^. i^sl-^-l . 21?^^ m ^^-^-^jJl «II 

c1 w>olH 4^Al#oll m ^71^1:1-. uj-p)^] 207flS) m wj-olH ^^IS. 

^}^7}^]S.. s mod 52 = 2^ ^-f<^l^ 207)1 m ^ 27ll7> 0 ^ K^c) w>o1e ^^))^ 
^-f . n ^^fe 185 ~ 206^^1 ^S.^ 2^# ^<H\+x:l-. ^^^^ , 22?^^ m ^o) 
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1021 




0109 



<99> 
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i2^ 7j-oi cflolB) >HliiBl:Eojl iE|-# M-Bl-^c}.. 



100> [S. 2) 



s mod 52 


^7RA^ ^Ailb m 7\l^ 
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187 


~ 206 
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1 


186 


~ 206 
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185 


- 206 
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184 


- 206 
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184 


~ 206 
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3 


184 


~ 206 
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2 


185 


~ 206 
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1 


186 


- 206 


8-51 


0 


187 


- 206 



7j-oi t^]o]B\ $2flZLo)l Tc^e^■ ^B^l-^^^c}-. ;*i]3^El 1-^ A-] (505)^ y^] 

1^TE?#^^(401)^ 



:102> 



cfA] 3E4» cflolEj <^lE)^^l3^(409)fe ATSC a/53 S.^^ n^-Ej- ^oj c-11o]e^ #^fl 

#^^4. t-H^lB] ^E^S^ Hi (409)^1 ^2:^ c-flolEl ^iBje^ial (501)i2|- -frA>^ ^35:# 

^3:, M=4, B=52, N=208). 
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#^ ^;^>: 2004/1/7 



o] ^Si:i(411)^ ^^7|), <^1» mflct] ^^c1(411a vfl;^] 

4111 )7> ^3t:-^(411)fe- ^E^Bllf}^ ^^/7<}-ol cflolB) ^ cflolB] 

^ cfl^^l^l* S^^tf. cflolB^ "^1^151^1(409)^^^1 ^^/7j-^ C-i]o]El^ 127B 

«?l3c|(411a ifl^l 4111)7> ^^Ho.^ ^^s. ^^s|t^, 2 wlH(Xi'. X2')^ ^^/^J- 

tl CJlolE]^ 2 H]S(Xi. X2)^ JL^S)^ ^^/^J-^ i^flolBl ^^3^4. <4|» 1-^. ^ 

«1H X2'^ MSB(7, 5. 3. 1) 3.^ ^^^o]JL; h]H Xi'^ LSB(6. 4, 2. 0) ^^o] 
4. '^^ «>^4 ^'^]^^ MSB(7, 5, 3, 1) ^ LSB(6, 4, 2. 0)^ SL^ 

-a. t^lolE)!- S^b:>ji ^^14, 7j-o] ci]o]El6i LSB(6, 4, 2, 0)^ c-fl^^lBl^ JL^^Vol ^ZL 

MSB(7. 5. 3. 1)^ iit^ JE-^*>J1 ^q-. 

^Sc](411)ofl>^i 3.^^ no]B\ ^M. ^ ^o]^ ^^o. 7^oi c-ilo]Bl ^]^7] 

(413)1- w]-oH^«H m^B^^ ^St:-l(415)S. ^^S)JL, 7j-o] t:^|o]e1 ^^-^ e|]o]b1 ^ 

sl7l(413)* 71^ H^el^ ^Si:i(415)^ *g^€q-. <>] ^■^^]^^ 127^ 9l3.v^Ulla ^ 
^] 4111) 3.^:^ z^]o]B\ ^^V^ B^eJ^ ^Si:-l(415) ^J-o] cijol 

^ ^sl7l(413)S. ^a^sjol ;S^^o.s m^eji oiEj^ijigo] ^^^cj-. 

4^1 £4* ^^-sl-^, H^Bl-h tlsci(415)fe -^^l) ATSC A/53 S^ofl ^^i)<H H 
^51^ ^scifil- -f-^^l-cl-. JS^ofl £Als|:^lfe ^^^14. ^^t;-1(411)2l :^^s>). n>:Sl.7> 

S^sli ^Si:-1(415)3E 4^7B. <^1# 1271121 ^<^^ H^Hl^ ^ST:i(415a 
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^^ ^^>: 2004/1/7 



4151)7> ^^^^cf. 7J-01 ^o]^ :^5i7l(413)» bH^^^H H^hI^ tlSc)(415)S. 

<a^5|fe c-ilo]Bl ^-t(Xi. X2) Sfe c-llolB] ^^S)7l(413)» 71^ tlS13l 

(415)3. ^^i)^ cflolEl >ai-(Xi, X2)^ 127fl H^B?^ tlSt:i.(415a tfl^l 4151)3 

H^e^:i ^^131(415)^ <a^^ ^l-(Xi, Xz)^ SSfltC^^V c^I^IeI^ {-7, -5, 

-3, -1, 1, 3. 5. 7» Hfe 45ll'i(7j-ol t|]o]E|)o) ^M.^ 913.^^^. 127fl ^€^1 

^ ^sr:-1(415a 4151) z]-z?-<^l S]«B ^i^i^^g Sefl'iC^^ t^HoIb^) afe 4sl]'i(7j-oi c-flolE] 
^ {-5, -3, 1, 7> Sfe {-7, -1, 3. 5»S1 6^ ^I2m^l-^A^ (417)3 «a 



^^*>7l JE4^ 7J-^ 01 3. c] ^ H^Bl^ ^sn^^ "a-i^H 7fl^£oli:^-. 

tll^lB] :^lBj7l(413)fe tfl<^lE)o)l ifl^A-]^]. ^^Ej^>^ Bl-^ 8^)^ a 

^ 4^flt^ ^1:^ =E34^i4^ ^^*>7] nfl^ofl, ^j-sj- oi^t:-1#o(411a)iq- m 

^el>i ^^t:-1#0(415a)^ 7))t^^ <^a1:^o.^ £a1*>ji ojr}-. 

^711 ATSC A/53 iE$<Hl ^S^s|o1 H>5i)- :^c] ^ ^^^^ toc1(415)fe 1- 

^ -i-^^ ^l^a(<^lS *<^. 12 -y^ xl^^)^ ^^«>fe Sll^l^Bl(Di. D2, Da)* 

^StH#0(411a)fe eilo]E] <?lBlel»1(409)3^B) <y^£|fe 2 ti]S(Xi'. Xz')^ ^^/ 
t-l]olE]» 2 HlB(Xi. X2) •a^/7j-ol c-flolEi ^l-s S^^Val. S^sl^ <?l^t:i #o(415a)^ 
2 tilS.(X 
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1, X2) ^^/7^^ no]^ ^^oJi ifl-g-^^ H€H1^ ^^(Zo. Zi. Z2)<^ trf-sl- snmi 

^tit c-flolB^s^ , {-7, -5, -3, -1^ 1^ 3^ 5^ 4efl'i(:^^^ c^l^^leis^ , {-5, 

-3, 1, 7> Sfe {-7. -1, 3. 5}) ;^12^E1#^A1 (417)3. ^^ttcj-. 



:£9 tfl^l £11^ £43^ ^sc1» M-^ifl^ ^^Alc^l 

^Si:-^ (415)7]- 7j-oi cl]olE]<Hl rflsfl {-5, -3, 1, 7)0^ 4^]^ 2 
h1:e(Xi, X2) ^^/:^J-tl n^]^ ^^S. 7j-^ ^SC^olja., £10^ H^B|^ ^sc-l 

(415)71- 7j-oi ellolB]ofl t|]te {-7. -1, 3, 5}^ 4^1^ #^sl-:£^ 2 «]H(Xi. X2) ^^/ 

^^91 ^^s. S^^m <?13t:-1o1b^, £11^ B^el^ ^^1^(415)7}- ^j-oj ^]o]^6^ 

tf\n {-5, -3, 1, 7} {-7, -1. 3, 5}^ 43ii^ 2 wmcxi, 

^scl(411)<H] S^sl<^1 ^BJS^Ai^ t^l<^lBl» <a 

£9 14)^1 £11«^ £A]^ ^^Hl^ 5.12 £15ofl rf^ -M^Hl^ 

ti]olBl^ 'a^??:^ Xi'(LSB) ^ X2'(MSB)o1I tfltt oi^tg ^.^^^ z^-z^- 

Zo = Ds. Zi = Xi'. Z2 = (X2' XOR Qi)o]^, n)):^ ^^o. E^g^^ ^^^3^ -^IrCZo. Zi. 

Z2)<^ {-7. -5, -3. -1, 1, 3. 5, 7>^ 8zn >ll2^ bI^^a-^ (417)^ # 
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£H ^€^H] ^i^Dl (411)^ aiTll ^111-^(901). ^121:^^ 

(903) ^ (905)^5. ^ ^4. 

-g^/^J-o] cflolB^ofl tfltll ol-g-£|^ ;^lllrS?(901)^ ^SC1(411)^ ^j:^ ^^ h]h 

^ 5|]^1^E](D2. D3)» Sf-tlrn?-. , H^e)^ ^i^^ ^s.o^ ^^^^^^^^ ^o. 

<^l-§-l- ^-f ^11-1-^(901)^ 7l-^i&M, 0]5^^ ^A]<^]7> £12 :£15«H] 

7j-oi c|lo]B]6i] tfltfl >I121:^(903)^ ^U^-S? (901)^1 Zq "^I^SKDs) SEfe 

£9^ >ll2-i-^ (903)^ >flll:S?(901)^ Zq <^1^i]t(D3) ^fe ^s^g r^^] 

^e1(D3) i^o] '^(O)ol^ Zi ^o] al-^^ Z2 ito] SjJES.^>:iL, ^lll-i^(901)^ Zq '^]^it(D3) 

, Xi = inverted Xi' (D3 = 0) Xi = Xi' (D3 = 1) o.^ H^H^^i tl^c] 

(415)^ ^31 ell^o] {-5, -3, 1. 7}S. ^^Al<^lo]ii|-. 

. £10^ ^121-^(1003)^ ;^lll-^(901)^ Zo *=^l^it(D3) afe S^el^i ^^xg 
;^l^El(D3) ito] ^(i)c-|^ Zi ^o] Z2 5t<^l E|3E^efJl, >llll-^(901)S] Zo 

<:^l^il:(D3) Hfe H^Bl^ 013^ ^^o^ ^^^^^^(Ug) <:i(0)c>m Zi it^l Z2 ^^1 

^, Xi = inverted Xi' (D3 = 1) J5£^ Xi = Xi' (D3 = 0) o]t\-, ^^^o_s. m^e) 
^ ^SCl(415)^ ^± 311^0] {-7^ -1^ 3^ nl)3g5]i^ t}^ 
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JE1151 ;*ll2i-e?(li03)^ ^^ ai^o,] o,^ ;^lll-i}(901)^ Zq <:^1#?J:(D3) 
^^tg ^^oj o.^ ^(1) SE^ cg(o)o] s)3E.^ ^og>^ 

^ H^Bl^ ^Si:-i(415)^ #^ ^ifo] -^i^:^ O.S. {-5, -3, 1, 7} ^.7^ 

3, 5}5. Tifl^Sli-^ ^>fe ^^AHlolt^.. ^^ Al^^^ -.o^ ^yi^ i:flolB)6(| 

rfl«fl ^^1=^(415)^ <-5, -3, 1^ 7}^ nfl^sj^s. ^>^o.^ t^^ 

i^llolB}6l| cfl^flAi^ H^Bl.±: ^St:-1(415)^ #^ ^J: Bflitol {-7, 3^ 5}^ 
^ ^ Si-^T^. ^7]S ^£ ^4. ;^2^i?(1103)^ 

^^/7j-ol tflolB^c-fl t^sB o]^s\^ ;^]3l-^(905)^ tl^c^(415)^ 7j-oi ^o]^ 

tfl«e 1-^^ ^^Ai^ B^B^^ M:^^ ^n^o] Z2 = xi' o] ^t^^ 

7>^*H. <^]e1t!: ^A]c^l7> £12 ^:^] S.l5«^ £.a1e)o^ ^c].. ;j|l3lrS? (905)^ i:^) 
<=>1^^ X2'(MSB)^ t^]o]B\o^ Xi'CLSB)* <^^^ ^fec}-. ^r^^ v>}<i\. :^o] , 7^0] r-)] 

Xi'(LSB)^ y^M. no]B\mr i^*>31 Xg'dMSB)^ <as1 S^§>ji c^p] ufl^o^] 

c-ilolElSj X2'(MSB)fe ol-§-Sj^] ^fer:]-. 
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-i-*^. Jl^-i: timeO, timel ^ time2S t^^^ t^, a]:^o^ j^s.o)] 7^ 

^ ^Si:-l(411) Xi, X2. H^sli ^1^^1(415)^ Zg. Zj. Zq ^ b11^]:±.b^ ijt 

Di. D2, Ds^ cf^^ 4^tj->)4 ^ ^^^55Jf :g-T^. 

Z2 1 timel = DlltimeO XOR X2ltimel = Dl I timel 
- Xi I timel 

= DaltimeO = D2 1 timel 
= D2ltime0 XOR Xi I timel 

<124> I-^^ 5, Zoltime2=D3ltimel 

<125> ^, y|E ^ll;^l>lB^ it Dg^Ai, 3j ^ XiOfl c^^^tJ^ . 

ci26> S9 ^ 3£i3oi] i^i^ ^^^Alc^l.^] a}-^ ^J-o] i>llo]B]o^ Xi'(LSB). Zq <=^l^it(Zo* = ^j:^ 

Ps). Xi, Z2. Zi, Zo ^ iill'g^ 4^31 S33|- :g-cf. 

C127> 



C120 [^-^^ 4] 

^'^^ Zl I timel 

Zo I timel 
=^ D3I timel 
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128> 



£10 ^ <a€AH6fl n^.^ ;.^oi ^o^^^ Xi'(LSB), Zq <^1^^(Zo* 

Da). Xi, Z2, Zi, Zo ^ ^1- ^I'i^ tf^^ S4<2). ig-tf. 



129> [Jt 41 
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8-VSB U--^^ n^e^ ^^^^] 
oil ifl^> ^Jl^r-^^ (Backward Compatibi lity)# :^l-§-tl:Cl-. i^ef , ^ ^.^^^ ^-M>^1«^1<^1 
4-VSB n^^fe ^^a^^]7> o]:^^,^ ^^^^^ n^^^^-^ ^^oj ^o)^ ^^y^ 
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(413)7> ^^^^^'^ 4^^^^Ha1 ^als)^ 37] ai 

(503)^ tflolB] ^ElslHl(501)S-^El 207 «>o1h«- -^-JO^H ^^^0^ ^sj^Jl, ^s^^^ 

* 4^^}^] ^fe ^^^^1^ ^^t:-i(411)S.^El #^£1^ c-flolBlfe c{|o1b1 ^ 

5l7l(413)» 7l:S];^l ^ji t:1^[Ele|13^ :f ^SU-] (415)S. ^^^rf. 

o]*H]a-i ^t^s)^ ^o]^ ^ ^t^^ ^>il^^l7> ^5:^-^^ o^:^» 

4-^^:^]^ ^JL^^J^ ^AHlofl t!-^^3^)^l ^0.3. o]«flsJolo> ^r^.. 

H17^ £4^ 7J-02 ^o]^ ^el7H tfl^ ^s-j£olcf. :£^6j| i3V<2). :g-ol ^J-ol 

^]o]^ ^el7l(413)fe H^e^:- i=]^Bl2ltil(i701), cSIoIe] t^o1b1s1h1(1703). RS ^Si:^(1705) 
^ tflolE^ ^Eie]tt1(1707)^ 5Etfl:x:f. ^i^t:-] (411)oilAi 7^01 c-|1o]bKXi. X2) 

^ ^^tl ^o]^ l-BflU^ H^Hl^i l::^^B^^^H^(l701) no]^ t:l^B]5lBl(l703)«^]Ai H^5] 

^•H ^<:>], 3L^B^(503)«^]Al ^^A^^ 207 t^o]^ 1-@?<H]^ 

^^S. ^^^^ 20 a>olH7> RS ^^cl(1705)^ ^7] 20 wl-ols^ 

1- RS ^4iBiE] >g:B.^ iii^^cf. RS ^^7]. ^a-'a^ ^^j-ti c^i^m sii?^^ choie^ oi^isi 

*H(1707)«:SlAi t^X\ o]iE^B\^^o] w>o]H E^el^ ^St:i(415)^ 



^Bl#aiAi(4i7)oflA^ ^71^ ^y(nl£A])os.^Bl ^lunis *7l(segment sync) ^ ^7] 
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(field sync) ^7]^ «1H l^^sjc^ ^^-g- cflojB) Si^^o.^ '^-^^^t)-" <^H^-1, 

3^^^ ^'a^joflA^ ^^a^c)-. ^1- VSB ^S7l<HlAi VSB 

^ 7l;^t|l^s1 8-VSB/4-VSB ^^^^S. RF ^^7l<>fl><i ^si^'^ 

£18^ ^ ^^<^] n^-ef :£4^ ^<0^^1(4OO)7> :^^*>fe ^]o]b\ ^^<^^^ ^B. ^7] 

n^S.^ ^^^^ S.^o]x^, J£^«>fl X^A]^ H>S)- ;y-ol, ^Al;^^l(400)7> ^^%}^ ^flZL^J^ 

7]-g-^ o.^ ATSC A/53 >*flrL^:Ei4 ^In^HS^ p>;^1b]- io4 -air'^fl 

-^IH] (reserved) '=g^<Hl>^i H-ej^JE. 12 -^1:^ 92 ^l-<Hlfe tj11o]b1 lEfl^ji 

^^(1/2 SEfe l/4)» JL^^tzf. ^^5)^ WVS!). :^o], ^ «^^aH<^ 4€- ^-il^^l 

c-flolE^ ^-^*>7l ^tt 7j-ol r-flojE] >^5^^^>Jl, 

^o] ^^^^1(1900)^ ^^(1901), IF €b] ^ ^#71(1903), NTSC ;=^l7l ^Bi(i905), 
o]^e^.ol;5l(1907), JE^e^^ ^^c1(1909), ^0]^ c]^E^a|Hl(i9ll). S^Bl/7j-oi c]oi 
Bl5l«1(1913), RS t^^T:-1(l9i5), ^o]b\ i:) ^cIpH ^"1(1917), 1=1 ^hII-^a-^ 1919), ^7] ^ ^. 
<*l°cl #^(1921), ^:e. ^7] t:l3t:^(1923) ^ »l<H-?-(1925)# ^.f-^cf. 
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102^^9109 ^^ o^^y. 2004/1/7 

^ i-7, -5, -3, -1, 1. 3. 5, 7}^ 87fl efl^S. JE^5|^ Zlf-^fl v^:^^6] 

t^l^lBl* t:lS^^>JL {-5. -3. 1, 7} {-7, -1, 3, 5}^ 471) S)]^^ S^S)^ 

^ 7]#^ A>>a-o1 ^#5)^1 ^JLA^S., t}.^ 4711 elliiS. S^slfe :3.1-(ofll- -i-ol {-7, -5, 5, 
7} J£fe {-7, -3. 3, 7})<^1 til):^slol 7j-oi cilolEl# t:l^^^>^ 7)^3)- ^ 

SlT=?-. ^4, ^^<^ rx^^ ^11^ :il-({-5. -3, 1, 7} {-7. -1, 3, 5}).^^ nfl^sj 

<H 7j-ol c||olBl# rls^^l-^ 55 rl-€- Tifl^ ZL-i-Cc^l- {-7, -5, 5. 7} 

afe {-7, -3. 3. 7})^S. ^^S\<^ T:-i)olBl» i:ls^*>fe ol^^ ^ 

:i37> «^7lA-l, ul^tg A)^ 7l^^o.S.^ ^e):g Aljg: ojr:|. 

W]-S>1- ^o], ol^5l-ol;^(1907)^ 7J-01 c|1o]e1 7)^^ ^S.<^] tflsfl ol^ 

^^t!-cl-. 7J-01 c^jolEl l-SflZLofl^ :^al£|olo> ^ i:-ilolBl7l- c-flolBl, ^ 

^ ^fl^ ^-i-^-S, -3. 1, 7} SE^ {-7, -1, 3, 5})-9.5. nfl:^s|ol 7j-6i ^^o]^ ^ 

::il-(<^l» ^o] {-7, -5, 5. 7} {-7. -3, 3. 7})AS °fl^£|ol ^^-^^ ^J"^ 
i:fl«=»lt-1 ^ <Hi^ ^^^1 7>^tb ^-£7}- if-^ ^ o;(ti).. ^ti> c^jolBl AlJ^o]] cfltflA-l^ 

#efl^ ^4-5^ ^^1 {-7, -5, -3, -1, 1, 3. 5, 7}^ 8 5|]^<^ tfl^fl 

91 ^o]B] ^j:o)l tfl^flA^fe ^ ^Tgoi] t,)!^ ^#({-5, -3. 1, 7> {-7, -1. 3, 5» 
^ oli^ *>^^ ZLl-^ 4 5)l't<='fl iflti) ^J: eJlt^ ^^^>7lu|. cf^ 4711 sll^S zil- 
C*^* 1-<H {-7, -5. 5, 7} {-7, -3. 3, 7}) ^ oli:: :3.#sl 4 ell«i<ill* tfl^fl Aij: 

^I'i^ ^ ^cl-. -B-A>:5l.7ll, B^el>: i:lsr:-l(i909)^ t-fl^lBl tBtflA-lfe 
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102^^9109 ^. , 
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^-^^ <-7. -5. -3. -1. 1. 3. 5. 7}^ 8 sfl^^,] h^B]- c^^xg^ ^^^^ 

^. ^J-^ cflolBl ^^oj) TfltflAi^ ^ ^^c^ n^.^ ,1,^ ZL.i-({-5, -3. 1. 7} {-7. -i, 3. 

#01 {-7. -5, 5, 7} {-7, -3. 3. 7}) ^ ZLf-^ 4 Sfl^ofl tfl^ 



138> 



139> 



.40> 



il9ol] SAl^a ^ui(1901). IF ^^ ^ ^#71(1903). mSC ^]7l ^E](1905), cflo]^! i=l 
-jBlEi«1(i9ll). RS i^^i:-l(i9l5) ^ ^71 ^ B].ol.j 4^ ^^(1921)^ £2^ ^ui(201). IF 
^ ^#71(203). NTSC ;^7^ ^Bl(205). ^0]^ r:]<^d^^^(^211) . RS t:1^i3l(213) ^ ^7] 
^ Bfo]i.j 4^ 1-^(215)3^ 7]^^ 4^^^>t:i-. 

^^^^l(1900)oJlAi o]^S|^ (..5. -3, 1. 7} a- <-7. -1, 3, 5}^ 4 ;g-ol tflo] 
^^fe ^^^:S](400)ollAi o]-g-i)^ 4 :.j.oi c,]o]e1 ai^o^ ^^o)] o^^^^ 
^7] t:1^t:-l(i923)^ £18<H1 S^]^ z^o]^ ^^]o^o^ ^AlSH 
(reserved) <9^ofl c-flolBi 4^ ^ c-flolBli^ tflolB]^ 

^ ,^|o]^^ ^.g al-i: 4^^^ ^ ;^1<^^(1925)^ 



£20^ £19^ >llo1^» M.H?-vflfe #-£ol4. ^^^^ 
(1925)^ ^^V/^^01 ,^,o]Bl ^Bflzi ^5A^7)(2001). rflolBl -dB^^^(2m) , H^B]- oJb] 

2lHl(2005), ^]<a Hlsl(2007) ^ ^]«^ <a-t]:7l(2009)» ^Lf-^cf. 
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^ -^?! .fll^lE, CflolB) ?!BiB,Bl(2003) 9! HSBfi ?!B)^)«1(2005)^^ 

Zfq. «la filolEi oj^s,^ ^ ATSc ^53^ ^^^^ ?lB)E).8ol o]^^c] 

^(1907) S -I^cl(i909)a ^^g^. (400)£^B) tjolB) sa|?) 

<>l7l o,^e).o,;^(1907) S saie,^ r)3O(i909)fe S 2^5)- "Je, 

tflolE) ol^ejo)^ S =f=<91&t:f. 

^I'a »i^(2oo7)t «a-/7j-«i fliojEi §e,^ ^^71(2001)0)1 -a^a ^j- 

?! ^■11»1B1 ^i!^ :f. s«E)i= c|aD,(i909) S tfloiei ^'im^i^anD^n^^ Alo) 

^«)(i9i3)a a?}, aisi(2007)fr 3,15 ag-Bi/^^oj ^ojeibibkisis),,^ 

(1917), c)^H)»a|Al(i9i9) ^ «-a-7l(2009)S. zj-z)- 

^1^ «'i>7l(2009)fe ^1« Bla|(2007)a^El 45 i5!Bl/7J?l ElojEjelB) 

(1913)0,^ 7^.J fllo,^^ ^^^^ ^^^^^ ^^^^ ^ 

m^n. S ^71 i:)ac)(i923)S^El 7J.«1 fllolE) ^^j o,^,,.^ 

'^?! ^flolBl =1152) .,<a .i^v^g. oj^vs^^ -)sa.:-)=VoW(1917)S cIlolBl 
-)«^1=}»l^(1917)t rflolB, s^og^ ^^^j ^^1^^ ^«c14o,;8 

* =!=««al, *7l i:)a.H(1923)£^Bl 7J.O, .flolBi »J5 4« 

7JO, ^5,^ ^^^^ ^^^^ ^^^^ ^^^^^^ 
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oi c^olB^^^w^(l9l3)6ll^^^ ^j-oj m^^-^ no]^ ^^7} 7^01 

B1H1«1(2103, £21 ^ £22 #^)ollAi -^s)^ r^-lBlBl«J r^jolB^ ^^^<^ tfl 

^£)cHc> 7J-01 ^o]B\ 3^^^ #^^^H1A^ n+l^^S. 7^01 cj]o]Bl 3^^ol o>ul5l- 

k(k < nM^S. 7^01 c-|)olBl 34)^^ ^ ojc,., o]^>|] cflolB^ 3^?36fl Cfl^ 

^■il<:'m ^51 ^l^ol ^ ol-o^ ^51 5L35Bl/7^oi 01 (1913)6))^ €=11^ 

^|7lfe xl<ao1 ^^s)7l x41^o]nf. n^e^Ai oflolEi ^u-It^^o];^^ (1917)^ ol^l^V 



£21-ar £19^ 3^^ M-Bfvflfe ^^^S.o]3l,. £22^ £21 

^ ^J-^ c^fl-lBl r^olH^^^^3^» 14^1-1^^ 7fl^£SAi, £5«H] £a1^ ^^^^1(400)^ oiB] 
mM^A i«5Bl(407) «J-tflilfe ^, c^iolB] r:l^B^ElBl(l911)^^ 

^ c-flojEi /1lziniH(207 H>ol^)ofl ^^s\o] Rg sHe^E] «HH(20 «HH)^q- 

^1=1 «HH(3 «HH)» ^ITI^H i:-iloH7> i^S|o1 oj^ 7J-01 cilolEl ^^.z}. ^ 4^ 

^ ^^^i^t],, rcfe^-Ai. 97fl 3i))^(9 x 207 ,:^)o1b1 >HlZinl:^7]- afl^ ^p^e^ 

(2011)^ oj^^^ JE-iEl(2011)^ ^Ji c-l]olEl^ 47fl 7j-o2 c-ilo]El 3E0^i|- ^ d|] 
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^B)(2011)S^Bl og^^^ ^^^^^^ ^^^^^ SJ^«to> ul^BlBl^* ^^^^ 

<^ ^H^#^Ai(2l05)^ ,:flolBi ^^^t^. ^:^oflAi ;g-ol .-,|o]B) ^ 

^ ^ ^(null) 34)^^ M^^ji 341^oj] tfl«eA-^n> ri^iEie)^^ ^^^t)-. c{)o]b| 

4!^-ar no]B\ ^^^^ ^Ei^^Aji|j£^ o^;^ 

RS t:j^cl(1915)fe 3zfl^6j| t})^ RS rl^tg^.^ tflolB] t:! ^c^pH ^"1(1917 )S ^S^ttc?-. 
cflolEl ^Bflncfl i^B]. tq^E)#^^^H 188 «H:^o^ MPEG c-llolE] 



<>l€Hf<^l;^(1907)-ilfe ^Bl-<>1^i(slicerm -^^^ ^x]^ :&;37) ^Hflol^«^( trace 

back)o1 <^(0)ol ^^^^ ^^^^ ^^^^ ^ ol^e^olxKl907)fe ;^H^(1925)^ 
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^^^^^ 
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^7] VSB Al^i^ol Af-g-^V^ {-7, -5, -3, -1, 1, 3^ 5^ 7}<^] 7]^^H ^ilol 
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^7] ^o]ie;\ ^^^^6\] 7j-ol c)]olBl7]- :^-fo}| >3-7l c1]o]b]7> {-5. -3, 1. 7} 
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♦ i^«>^ ^s. ig-^. 
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>S-7l c-floiEi ^H^oii its|<H silfe no]^^ 2ttls(Xi'. X2') ^-il^H 2 
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^ <Hi:i ^ ^l^Si cflolBl ^1-^ #^«1-^>fl22^;^l 
* i^^m t:!^]^ ^Jl €^ U-i^. 
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^ {-7. -1, 3. 5>^ 4711 S^s)^ 27fl Zl# ^ <:»^- *>u|-^ zi#<fl nH^5)£^ 
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